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Support for Electrical Display Device 
Desctiptioa 

Hie pxeseat iaventioti relates to a suppott fot aa electrical display device such as 
S flat screen computer monitor that enables the display to be oriented in any desired 
position to suit the viewer. 

Supports for flat screen computer monitors are known and generally comprise a pair 
of support arms pivotally connected togetfier: A &ec end of one armis moxmted to 

10 a wall or is formed with a sleeve to enable it to be mounted to an upr^t support 
post clamped to a desk^or workstation. The £tee end of the other arm is usually 
attached to a support plate via a universsd joint to enable die screen to be located in 
any desired position. The back sur£ice of the display screen is attached to the 
si^port plate via a quick release mechanism to enable the screen to be detached 

IS £com the arm for repair or replacement. 

The pivot joint connecting the arms together must be designed so that it is 
sufficiently stiff to hold and tnainfain the monitor in a set position but fcee enou^ 
so that a user can manipulate the joint when a force is applied thereto. When the 

ZO monitor is to be moved, it is usually grasped in both hands and pushed and/or 

pulled into the desired position so that a £dctional force between a member on one 
arm pivotally connected to another member pn the other arm is overcome allowing 
the members to rotate relative to each other. It will be appreciated that die 
fictional force between the members must be sufficient to ensure that the we^t of 

2S the display monitor and the arm to which it is attached cannot cause the members 
to rotate relative to each other without the application of an outside force by the 
user as this would result in the monitor dropping under its own wei^t due to 
gravity. As display monitors can be relatively heavy, this presents the problem diat 
the pivot must be relatively stiff to generate die required fdcdonal force between 

30 the members. This results in the user having to apply a considerable force to the 
monitor to move it and overcome die fdcdonal force at the pivot joint This 
problem is pardculady nodceable when the monitor is to be raised as the user dien 
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has to catty the weight of the monitor and attn to which it i$ attached as well as 
ovetcome tiie fidctioiial force at die piVot joint. 

Although the aforeinexitioned ptoblem can be addressed by providing a releasable 
5 cktnp to lock and unlock the pivot joint, this is undesirable as the damp must then 
be unlocked each time the monitor is moved and locked again afterwards. This 
means that a tool to release and tighten the joint must be provided or incorporated 
in the pivot joint which is not always easily accessible. 

10 It is an object of the present invention to overcome or substantially alleviate the 
probletnis with a conventional support for a display device addressed above. 

According to die present invendon, there is provided a support for an electrical 
display device such as a monitor including a pair of support members connected by 

IS a pivot joint to enable reladve movement of the support members about an axis of 
rotadon, the joint including an outer hub mounted for rotadon about die axis widiin 
a clamping member attached to one support member, an inner hub mounted to the 
other support member coaxial with die outer hub and bemg rotatable about the aadis 
relative to die outer hub in a first direcdon and, a dutch member between the inner 

2Q and outer hub engageable in response to rotadon of the inner hub in die opposite 
direcdon such that die outer hub rotates together with the inner hub when a 
compressive force exerted on the outer hub by the clamping member is overcome. 

It win be appreciated that the present invendon provides a pivot joint in which the 
2S fticdonal force is only acdve in one direction of rotadon of the connected to 
die monitor to hold it in position and prevent it £com dropping under gtavity due to 
the weight of the monitor. The force that must be overcome is generated by the 
damping member against the outer hub, the outer hub rotating widi the inner hub 
and relative to the damping member when the inner hub is rotated in one direcdon 
30 only. 'When the arm is rotated in die othjcr direction, the inner hub rotates relative 
to the outer hub and die clamping member and so the force r1ff«r»pt«g the outer hub 
does not need to be overcome. Therefore, when the monitor is lifted, diere is no or 
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Utde Mctional fotce tliat must be oyetcome at the pivot joint and so the monitot is 
much easier to move to the desired position. 

Ptefetablf , die dutch member comprises a coiled element disposed around the 
S inner hub such that the inner hub rotates relattve to the cx>i]ed element in the first 
direction, the coiled element being drawn radially inward toward the axis of rotation 
in response to rotation of the inner hub in the opposite direction such that it binds 
and rotates widi the inner hub, tiie coiled element beiog connected to the outer hub 
such that die outer hub rotates together with die coiled clement As tlie dutch is 
W opetable in response to rotadon of the inner hub in a specific directioxi, diere is no 
loddng arrangement diat must be actuated before the user can move the moniitor. 

In a preferred embodiment, each support member is an arm^ one end of a first arm 
having mounting means thereon for attaching it to a wall or a support post, die 
// remote end of said first arm being connected to one end of a second artw by the 
pivot joint which allows the second arm to pivot up and down in a vertical plane. 

The support conveniendy includes coopemting means for connecting die f^t^it^p^^g 
member to the first arm, the dampiog member having a bearing seat to receive and 
ZO locate the outer hub and the cooperating means being configured to enable die 
compressive force exerted on the outer hub to be adjusted. 

Advantageously, the cooperating means is also conjured to enable the *rl<it»pttig 
member to pivot about a second vertical asds relative to the first 

2S 

In a preferred embodiment; the coiled element is disposed in an aMiilfl*- space 
formed between the inner and outer hub. 

Conveniendy, the coiled element is a spring. 

SO 

The si^port preferabfy incfaides attachment means on one end of the spring and on 
die outer hub for attaching the sprtng to the outer hub. The spring and outer hob 
are attached to each other so there can be no relative rotation between diem. 
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The attachment means ptefetabfy compdses a hook portion on the spnng and a 
notch in the outer hub, the hook portion and notch cooperating with each other to 
attach the spring to the outer hub. The hook portion is preferably a very ti^t fit in 
S die notch. 

As mentioned above» the end of one of the st^port arms is attached to the display 
screen via a universal joint to enable the screen to be located in any desired 
position. The untrersai joint may comprise a ball and socket type joint. However, a 

W disadvantage with conventional ball and socket ^pe j oints is that the display 

monitor has limited movement because the socket in whidi the ball is recdved fouls 
the arm to which die ball is attached when a particular angle is reached theteby 
preventing positioning of the screen in a chosen location. Furthermote, assembly 
and manu&cture of the nmversal joint is generally complex due to the number of 

IS components involved. 

It is also an object of die present invendon to substantially alleviate or overcome 
the problems addressed in the previous paragraph, independendy of die problems 
addressed earlier, and provide a support for a display device having a universal joint 
20 that is considerably more flexible and has a much wider range of movement. 

According to another aspect of the invention, there is provided a support for an 
electrical display device such as a monitor including a pair of support members 
connected by a universal joint comprising a part spherical beating immovably 
25 mounted on one support member and received within a bearing seat pivotaDy 
mounted to the other ^pport member to enable relative movement between the 
beating and the bearing seat in any direction and, between the beating seat and die 
other support member about a pivot axis. 

50 In one preferred embodiment, the beating seat comprises a looped element or stcap 
that partially endrcles the bearings the ends of the looped element being pivota% 
mounted to the other support member. The sttap advantageously has an atcnate 
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beating sur&ce on its inner face whete it contacts the spbencal beating. The width 
of the strap is sufficient to retain the bearing within the arcuate beadng sur&ce. 

Conveniently, cottesponding apertures axe formed ia the ends of die looped 
5 element and the support member to receive a £astenlng membet to pivotally attach 
the looped element to the support membet so that a compressive force is exerted by 
the looped element on the bearing. Ihis is necessary to ensure that the beating and 
looped elenc&ent will only move relattve to each other when a force is applied thereto 
by a user otherwise the monitor would drop under its own wei^t. 

10 

Preferably, a resilient ma teria l layer is disposed between at least one end of the 
looped element and the st^port member to enable tibe compressive force exerted on 
the bearing to be adjusted by tightening or loosening ihe fest^ettttig member. 

IS In a preferred embodiment, one support member is a support arm and the other 
STjpport member is a support pkte to receive and mount a display device. 

The bearing is prefembly immovabty mounted to the support plate and die bearing 
seat is pivotally mounted to die support arm to enable xotadon of the bearing seat 
20 about the pivot axis. 

Advantageously, the support plate includes a mounting sur^ce for die display 
device and a socket to recetre and immovably mount the beadng. 

2S The bearing and support pbite may be integrally formed. 

In an alternative etnbodiment, the bearing is immovably mounted to the support 
arm and die bearing seat is pivotally mounted to die support plate. 

SO Preferably, die support arm comprises a pair of parallel support legs, die legs bemg 
spaced £com each other by the bearing. 
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In one embodiment, whetein the suppoit plate includes a mounting sutfape for the 
display device and a head portion to piv^otaUy mount the bearing seat diereto for 
rotation about die pivot axis. 

$ It will be appreciated that the two different aspects of the invention may be 
employed independently or together in the same display support 

Embodiments of the present invention will now be described, by 'my of cxajx^le 
only, with reference to the accompanying drawings, in which: 
iO Figure 1 shows a partial perspective view of a monitor support according to an 
embodiment of the invention; 

Figure 2 shows an exploded perspective view of one of die arms and pivot joint of 
the monitor support illustrated in Figure 1; 

Figure 3 shows a partially assembled view of the arm and pivot joint shown in 
15 Figure 2; 

Figure 4 shows an enlarged perspective view of an akemative universal joint 
arrangement to that shown in the si^port of Figure 1; 

Figure 5 shows a partial exploded perspective view of a modii&ed embodiment of a 
monitor support arm according to the invention; and 
20 Figure 6 shows a partial assembled perspective view of the modified embodiment of 
Figures. 

Referring now to the drawings, tibiere is shown in Figure 1 a support 1 for an 
electtiGal display device (not shown) having first and second support arms 2,3 

2S connected by a pivot joint 4 having a generally C-shaped clamping member 5 
connecting the first and second st^port arms 2,3 together. Each support 
comprises a pair of parallel support legs 2a,2b, 3a,3b. A universal joint 6 is 
mounted to the remote end 7 of die second support Attn 3 and is connected to a 
support plate 8 to which a display monitor may be releasably attached via a quick 

SO release mechanism (not shown). The construction of the universal joint 6 will be 
described in more detail later. The fi»e end of the first 8iq»port arm 2 (not shown) 
is attached to a bracket or a sleeve to enable die support 1 to be mounted to a wall 
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or located on an uptight support post (not shown) damped to a desk ot 
workstation. 

The construction of the pivot joint 4 will now be described in more detail The 
5 support arm 3 mxj rotate relathre to the support arm 2 about a pivot axis indicated 
by A in the drawings. Referring primarily to Figure 2, a boss 9 extends from the 
support leg 3a to immovably receive and locate a cyHnddcal inner hub member 10 
having its lon^tudinal axis coincident wiflx the pivot axis A. Tlie other support 
3b fibo has an identical boss (not shown) which is i»ceived in an opening 9a in the 
iO opposite cad of the inner hub 10. The stppoit legs 3a^b and inner hub 10 ate 
secured together with a bolt (not shown) that extends through an aperture 10a in 
the inner hub 1 0 and the legs 3a, 3b, the legs 3a bdbg parallel to each qtber and 
spaced by the inner hub 10. 

IS In one alternative unillusttated arrangement, the cylindrical inner hub 10 may be 
integrally formed witfi one of the support legs 3a, 3b. 

The inner hub 10 is coaxialfy located within an outer hub 11 in the form of a 
cylindrical ring having its longimdinal axis coincident with the pivot axis A; It win 
20 be apparent that the outer hub 1 1 has a larger diameter than the inner hub 10 so 
tiiat die inner hub 10 will fit within the outer hub !!• 

A clotch member in the form of a coiled spring 12 is disposed arotmd the inner hub 
10 in an annular space 13 (see Figure 3) formed between tiie inner and outer hubs 

2$ 10,11. The inner diameter of die coiled qpting 12 is only just greater tii^ 

diameter of the inner hub 10 to aUow the mner hob 10 to rotate hi one dkecdon 
whilst the spring 12 remains stationary. One end of the spring has a bent back or 
hooked portion 14 and the outer hub 11 has a corresponding notch or cut out 15 to 
receive the hooked portion 14 when the spring 12 is received between the inner and 

SO outer hubs 10,1 1, thereby connecting die spring 12 and outer hub togetiier so that 
(hey cannot rotate relative to each odier in either directioiu 
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The clamping mexnfaer is genetally C-shaped althou^ the two ends almost meet to 
£o£m a complete ring but ate spaced hj a distance X for reasons tbat will become 
apparent. A radially extending flange 17,18 having an aperture 19 therethrough is 
formed at each end of the clamping member 5. 

5 

The outer hub 1 1 is received within the clamping member 5 as shown in Figure 3. 
Hie clamping member 5 is then attached between support legs 2a, 2b, as shown in 
Figure 1» using a bolt diat extends through the support legs 2a, 2b the apertures 19 
in the flanges 17»18. The bolt is ti^tened so tibat the distance X between the flanges 

^0 17,18 is reduced and die cTarnpIng member d^tens around the outer hub 11 so ^^m*- 
tbe outer hub can onfy rotate within clamping member 5 when the compressive 
force appKed to tbe outer hub 11 by the clamping member 5 is ovetcoine. It will be 
appreciated that the clamping member may also pivot about an axis indicated by B 
in Figure 1, at right angles to die first axis indicated by A and extending through tiie 

tS bolt mounting the clamping memb^ 5 to the support 2. 

Opetadon of the pivot joint will now be explained. VTfaen tbe arm 3 is rotated about 
the axis A in an i:^ward direction indicated by arrow C in Figure 3, the inner hub 1 0 
rotates relatiye to die spring 12 and the outer hub 11 to which the spring 12 is 

20 connected remains stationary. Therefore, the user does not have to overcome the 
£dction between the outer hub 11 and the clamping member 5 to rotate die artw 3 
relative to the other arm 2 about the pivot axis A. However, when the arm 3 is 
rotated in the <^positB down^rard direction indicated by arrow D in Figure 3, the 
coils of the spring 12 tig^iten and are drawn radialty inmrdly and so bind against the 

2S snr&ce 10b of the inner hub 10. Further rotation of the arm 3 causes the inner hub 

1 0 and the spring 12 to rotate together. As the spring is connected to the outer hub 

1 1 via the hooked portion 14 and notch 15, the outer hub 11 also rotates. However 
as the outer hub 11 is in fdctionai engagement widi the clamping member 5, the 
force preventing the outer hub 11 £com rotating must be overcome before the ixmer 

SO hub 1 0 and therefore the arm 3 will rotate. It is this force diat prevents the arm and 
the monitor to which it is attached £cQm pivoting under gtaviQr due to their wej^t. 


wo 2004/008018 


-9- 


PCT/GB2003/003029 


The univetsal joint 7 'win now be descdbed in more detaiL As shown in Figure 1, a 
siibstantia% spherical bearing 20 is mounted between the legs 3a, 3b at the end of 
the arm 3 opposite to the pivot joint 4. The spherical bearing 20 is immovably held 
between the legs 3a, 3b by a bolt (not shown) that extends throu^ an apermre 21 in 
S the legs 3a, 3b and throu^ the spherical bearing 20. The spherical bearing 20 may 
have flattened regions 22 where it meets the legs 3a, 3b. 

A shaft 23 n^stands £com the rear of the support plate 8 and has a disc shaped head 
24 attached thereto. A C-shaped connecting strap or loop 25 passes around die 

to spherical bearing and is attached to the disc shaped head 24. The strap 25 has an 
arcuate bearing surface 26 that contacts the spherical bearing 20 and is wide enou^ 
to retain the spherical bearing within the bearing surface 26. The ends 27, 28 of the 
strap 25 are connected to either side of the disc shaped head by means of a bolt (not 
shown) that ntends through an aperture 29 in the ends 27, 28 of the strap 25 and 

fS through an aperture in the disc shaped head 24 so tibat the head 24 can rotate with 
respect to the strap 25 about an axis B extending throng the bolt. It will also be 
appredated that die stcap 24 together with the head 24 and support plate 8 can 
move relative to die seaport arm 3 in any direction about the spherical bearing 20. 

20 An alternative arrangement for the universal joint 7 is illustrated in Figure 4. In this 
embodiment, the spherical beadng 20 is immovably mounted between ^t-mg 30 
mounted to the back of the support plate 8« The strap 25 then loops around the 
spherical bearing 20 and is attached to eid&er side of a support arm 3 using a bolt 
(not shown) that extends throu^ the apertures 29 in the ends of the strap 25 and 

2S through an aperture in the end of die arm 3. The stcap 25 may then pivot about the 
arm 3 about an axis F and the support plate 3 and spherical bearing 20 may move 
relative to the strap 24 in any direcdon. 

It wiE be appreciated that, in both of the aforemendoned embodiments, the strap is 
SO located tdatsvely tighdy around die spherical beadng 20 so that relative movement 
between the stcap 24 and the bearing 20 will only occur when a user applies a force 
to the joint. The compressive force applied to die spherical bearing 20 by die stcap 
24 may be controlled by adjusting die dg^itness of the bok connectLo^ the stcap to 
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lihe head, in die first einbodiment, and tightness of the bolt connecting the strap to 
the arm 3 in the alternative embodiment. 

To provide additional control of the degree of movement, a resiUendj con^ressible 
washer (not shown) may be located between the ends of the sttap 24 and the 
component to which it is attached so that the washer wiU compress as the bolt is 
tigjitened and enable the pressure appHed to the spherical bearing to be adjusted 
easily. 

In the embodiment of F^ote 4, the 8iq>port arm 3 is formed &om a sin^ member 
radier dian a pair of parallel siq^port legs. However it wiU be appreciated that the 
embodiment could be adapted for use widi an arm being formed £com two legs such 
as that shown in Figure 1. 

Referring now to F%ures 5 and 6» there is shown a modified support arm according 
to a second embodiment of die invention. As with die first embodiment die 
modified support arm has first and second support arms 2^ each comprising a pair 
of parallel support legs 2a^^b connected by a pivot joint 4. The pivot joint 4 is 
identical to diat of die first embodiment except that die boss 9 has been replaced by 
an elongate protrubetance 40 on each of die support legs 3a.3b and die cylindrical 
inner hub member comprises a pin 41 having a radially extending slot 42 in eidier 
end diereof to receive the protruberance 40 when die support is assembled and a 
nut 43 is located dirough apertures in die support legs 3 a^b and die pin 4 1 . The 
hooked portion 14 of the spring 12 now extends pamUel to die axis of rotation and 
locates in a corresponding axtally extending recess in die outer hub 11. 

The universal joint 6 at the odier end of die support legs 3a^b has also been 
modified. As can be seen from Rgure 6, die head 24 of die support plate 8 now 
incorporates an integrally formed hexagonal boss 44 immovably mounted diereto so 
as to extend dirough a circular aperture 45a in the strap 25. Referring now to Figure 
5, die sttap 25 includes a pair of rings 45 each having hexagonal openings 46 which 
locate over die hexagonal boss 44. Bach ring 45 has a rim 47 diat seats around die 
periphery 48 of die aperture 45 in die strap 25. A flat spring washer 49 is located 
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over each tmg 45 and a nixt 50 listens die assembly together which tightens against 
the hexagonal boss 44 on die head 24 of die support pkte 8. The support plate 8 is 
dierefore held fixed due to the £dcdon between the rings 45 and the periphery 48 of 
die aperture 45 and this friction must be overcome when the support plate 8 is 
5 moved relative to the strap 25. This arrangement is an improvement becattse die 
£dcdon between the rings 45 and the pedphety 48 of die aperture 45 is generally 
constant and die ability to move the support plate 8 is less d^>endent on the 
d^tness of the nut 50. 

iO It win be apparent that the pr^ent invention provides a pivot joint between two 
arms diat makes it much easier to position a monitor attached to the end of the 
arms. It also provides a flexible and easy to manu&cture and assemble joint that 
enables the monitor to have a vety wide range of movement. 

15 Many modifications and variations of the invention billing within the terms of the 
appended daims will be apparent to a person skilled in die art and the foregoing 
desctiption should be regarded as a description of a preferred embodiment only. 


20 


